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Description 

[0001] The present invention relates to a device for 
reading from and/or writing to an optical recording me- 
dium wliich has at least two information carrier layers 5 
spaced apart from one another, according to the pream- 
ble of Claim 1. 

[0002] A device of this type is disclosed in US-A- 
4,908,813. What is disadvantageous in the case of this 
known device is that the optical recording medium is 
provided with layers sensitive to different wavelengths, 
which consequently makes it necessary to provide the 
recording device with a plurality of lasers of different 
wavelength. Depending on the wavelength, these lasers 
are relatively complicated and cost-intensive. 
[0003] The object of the present Invention is to pro- 
pose a device for reading from and/or writing to optical 
recording media having a plurality of information carrier 
layers spaced apart from one another which permits a 
plurality of infonnation carrier layers to be read out and/ 
or written to simultaneously using light of a single wave- 
length. 

[0004] This object is achieved by means of the fea- 
tures specified in the characterizing part of Claim 1 . This 
has the advantage that simultaneous reading from or 
writing to or simultaneous reading from and writing to 
the optical recording medium is made possible using 
light of a single wavelength. The different propagation 
behaviour enables the two partial beams to be focused 
onto two different information earner layers by means of 
a simple optical unit; the different polarization enables 
simple separation of the partial beams in the detection 
unit. The device according to the invention may be suit- 
able both for reading from or writing to and for reading 
from and writing to an optical recording medium. The 
optical recording medium may be in the form of a disk, 
such as, for example, a CD or a DVD, but a recording 
medium in the form of a tape or a recording medium in 
another form with two information canrier layers lying 
one above the other and spaced apart from one another 
is also within the scope of the invention. The light source 
serves to generate a light beam used to read from or 
write to the optical recording medium. The said light 
beam is generally reflected from the optical recording 
medium, but the use of translucent recording media is 
likewise within the scope of the invention. The optical 
unit serves to focus the light beam generated by the light 
source onto the optical recording medium and to direct 
the reflected or transmitted light beam onto the detection 
unit. The latter serves to detect the light coming from the 
optical recording medium and to fonvard for example 
electrical signals, on the one hand for obtaining the in- 
formation stored on the information earner layer and on 
the other hand for obtaining parameters which are nec- 
essary or useful for the operation of the device, for ex- 
ample a tracking signal. The partial beam generating el- 
ement is advantageously a birefringent element which 
can be introduced into a convergent beam or into a di- 



vergent beam. 

[0005] It is noted that JP-A-08-249 708 discloses a 
device for reading from or writing to an optical recording 
medium having only one laser device in the emitted 
beam of which a beam splitting element is placed. How- 
ever, the device is intended to be used in connection 
with two different recording media, either with a thick 
substrate or with a thin substrate, but not intended for 
accessing simultaneously two spaced apart layers of 
one recording medium. 

[0006] The invention provides for the partial beam 
generating element to be a birefringent lens. This has 
the advantage that no additional element is required in 
the optical unit, since the latter contains lenses in any 
case. A further advantage may be seen in the fact that 
a lens composed of birefringent material separates an 
incident light beam into two partial beams which, on the 
one hand, are polarized perpendicularly to one another 
and, on the other hand, are divergent or convergent to 
different extents, depending on the type of lens and its 
arrangement. 

[0007] The invention provides for a polarization direc- 
tion-rotating element to be arranged in the beam path 
upstream of the partial beam generating element. This 
has the advantage that a variable distribution of the light 
intensity between the two partial beams is achieved by 
rotating the polarization direction of the incident light. 
This is advantageous if it is necessary to match the in- 
tensities of the partial beams to what may be different 
reflectivities of the information carrier layers. Moreover, 
the solution is advantageous when recording informa- 
tion items onto one of the information carrier layers. In 
this case, a higher light power is generally required for 
the partial beam with which it is intended to effect re- 
cording, while the power of the other partial beam, with 
which it is not intended to effect recording, may be very 
low. A further advantageous application of this inventive 
idea resides in the possibility of allocating 100% of the 
available light intensity to the respective partial beam 
for the purpose of reading out either one or the other 
information carrier layer. This is practical for various ap- 
plications, for example when it is intended to operate 
with a reduced power of the light source or for the pur- 
pose of achieving noise suppression by masking out the 
respective other information carrier layer, or in other 
suitable applications. All these different divisions of the 
Intensity between the individual partial beams make it 
possible to use a cost-effective light source of relatively 
low power, which, moreover, does not need to be vari- 
able in its power output. The polarization direction-ro- 
tating element is advantageously a rotatable pole filter. 
It may likewise be advantageous to arrange the light 
source, which is in particular a semiconductor laser, 
such that it is rotatable, or to rotate the polarization di- 
rection of the light, for example from a semiconductor 
laser, by means of a >J2 plate, a Ken* cell or in another 
suitable manner. 

[0008] According to another advantageous refine- 
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ment of the present invention, the partial beam gener- 
ating element comprises an arrangement of two light 
sources which emit polarized light and are situated at 
different distances from the optical unit. This has the ad- 
vantage that a birefringent partial beam generating ele- 
ment is unnecessary. The light sources are preferably 
lasers, for example semiconductor laser diodes, which 
emit linearly polarized light. The light Is coupled in, for 
example, by means of a semi-transparent mirror or a 
polarizing beam splitter. 

[0009] These light sources are advantageously inte- 
grated on a single carrier element. This has the advan- 
tage that the carrier element is supplied in a manner ad- 
justed to the assembly of the device, with the result that 
no adjustment is necessary during assembly of the de- 
vice. It is particulariy advantageous if the carrier element 
is an integrated semiconductor component. A device of 
this type can be produced such that it is already correctly 
adjusted. 

[0010] According to the Invention, the detection unit, 
that is to say the detection path of the device, has a bi- 
refringent prism-type beam splitter. This has the advan- 
tage of requiring less physical space, since the sensors 
for the two partial beams can be arranged in one plane. 
A birefringent prism-type beam splitter has different path 
lengths for the various polarization directions and con- 
sequently makes it possible to transfer the focal points 
of the two partial beams, which focal points are situated 
one behind the other in the optical axis of the propaga- 
tion direction of the beam, into two focal points lying next 
to one another in a single focal plane perpendicular to 
the said optical axis. 

[0011] The detection unit advantageously has a de- 
tector plane in which a plurality of detector elements are 
arranged. This has the advantage that the detector ele- 
ments all lie in one plane and can therefore be produced 
cost-effectively as one component. Furthermore, it is not 
necessary to adjust the individual detector elements 
when they are being installed in the device. 
[001 2] The invention provides for the detection unit to 
have a polarization direction-dependent semi-transpar- 
ent min^or. This has the advantage that the latter can be 
realized in a cost-effective and space-saving manner, 
for example as a polarizing beam splitter cube. It serves 
to divide the partial beams coming from the optical re- 
cording medium between the various detector ele- 
ments. 

[0013] The present invention furthermore relates to 
an optical recording medium. In particular for use in a 
device according to the invention, which has the fea- 
tures specified in Claim 9. namely that the optical re- 
cording medium has an Information carrier layer having 
prerecorded information items as well as an information 
carrier layer which is spatially separate and spaced 
apart from the former layer, is suitable for recording in- 
formation items and has no prerecorded information 
Items. This has the advantage that the said prerecorded 
Infonnation items, which are necessary or at least useful 



for reading from and/or writing to the optical recording 
medium, do not have to be prerecorded twice, that is to 
say on each of the information earner layers, since both 
information earner layers can be read from and/or writ- 

5 ten to simultaneously by the conresponding device. This 
enables an increase in the memory space available for 
useful data recording, a reduction in the manufacturing 
costs of the optical recording medium, an increase In 
the signal-to-noise ratio and, in particular, enables the 

10 recorded information items on both information cannier 
layers to lie exactly one above the other, since the de- 
vice, during the recording of both layers, in each case 
refers to the information items prerecorded in one layer. 
Useful data is a temi encompassing video, audio and 

15 other useful data as well as pure data. The optical re- 
cording medium can, of course, also have a plurality of 
information carrier layers, at least one of which has pre- 
recorded information items which are not prerecorded 
on the other layer or layers. 

20 [0014] Further advantageous features and refine- 
ments of the invention can be found in the following de- 
scription with reference to the figures, in which 

Figure 1 shows a device according to the invention 
25 with a birefringent prism-type beam split- 

ter. 

Figures 2 shows the detection path of a device ac- 
cording to the invention with a polarization 
direction-dependent semitransparent mir- 
30 ror. 

Figure 3 shows part of a device according to the in- 
vention with a polarization direction-rotat- 
ing element in a three-dimensional illustra- 
tion. 

35 Figure 4 shows part of a device according to the in- 
vention with two light sources in a first em- 
bodiment. 

Figure 5 shows part of a device according to the in- 
vention with two light sources in a second 
40 embodiment, 

Figure 6 shows a detector unit of a device according 
to the invention, and 

Figure 7 shows a detail of an optical recording me- 
dium according to the invention. 

45 

[0015] Figure 1 shows a device according to the in- 
vention with a birefringent prism-type beam splitter. A 
laser diode 1 which emits a lineariy polarized light beam 
2 serves as light source. This light beam passes through 

50 a phase grating 3. which produces +/- first-order sec- 
ondary beam required for tracking according to the 
known three-beam method. This method is discussed 
only to the extent required to describe the exemplary 
embodiment. It goes without saying that the invention 

55 can also be advantageously used with other tracking 
methods. After passing through the phase grating 3, the 
light beam 2 falls onto a birefringent collimator lens 4, 
which represents the partial beam generating element 
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in the exemplary embodiment. The birefringent collima- 
tor lens 4 splits the light beam 2 into two partial beams 
5 and 6 which are polarized perpendicularly to one an- 
other. The partial beams 5 and 6 pass through a non- 
polarizing beam splitter 7 and are focused by an objec- 
tive lens 8 onto different information carrier layers 9 and 
10 of the optical recording medium, which is indicated 
only diagrammatlcally here. For the purpose of focusing, 
the objective lens 8 can be displaced in the direction of 
the optical axis, in the left/right direction In Figure 1 . For 
the purpose of tracking along the tracks In which the In- 
formation items are stored on the information carrier lay- 
ers 9. 10. the objective lens 8 can be moved parallel to 
the Infonmation carrier layers 9, 10. This is done by a 
lens drive 11, which is indicated only diagrammatlcally 
here by means of double arrows in the respective direc- 
tion of movement. In order to Illustrate the polarization 
direction of the partial beams 5 and 6, the polarization 
directions are represented symbolically on the Infonna- 
tlon carrier layers 9 and 10. The partial beam 5 incident 
on the information carrier layer 9 Is, accordingly, polar- 
ized in the direction of the plane of the drawing, while 
the partial beam 6 Incident on the information earner lay- 
er 10 is polarized perpendlcularty with respect thereto. 
The partial beams 5, 6 are reflected by the information 
carrier layers 9, 10, pass through the objective lens 8 
and are deflected downwards in the figure, in the non- 
polarizing beam splitter 7, and reach a focusing lens 12. 
They subsequently pass through a cylindrical lens 13, 
which is used to cany out the astigmatism autofocus 
method, which is not discussed here In any detail. They 
subsequently Impinge on the polarizing prism-type 
beam splitter 14. The latter has two reflective layers 15 
and 16, which each reflect light of one polarization di- 
rection. The partial beam 5, which Is polarized in the di- 
rection of the plane of the drawing, passes through the 
layer 16, which is reflective for the other polarization di- 
rection, and Is reflected by the reflective layer 15 onto a 
sensor SI of the detector arrangement 17. The partial 
beam 6, which is polarized perpendlculariy to the plane 
of the drawing, Is reflected by the reflective layer 16 onto 
the sensor S2 of the detector arrangement 17. 
[0016] According to the invention, the polarization of 
the light along the optical axis of the device is utilized to 
produce two mutually separate focal points on the Infor- 
mation carrier layers 9 and 10. The focal points, which 
are separated In the longitudinal direction, are produced 
with the aid of the birefringent collimator lens 4. This fa- 
cilitates, in the detection path, the separation of the sig- 
nals originating from the different information carrier lay- 
ers 9, 10, by using a polarization-sensitive optical ar- 
rangement, the polarizing prism-type beam splitter 14 
In the exemplary embodiment. According to the inven- 
tion, it is likewise possible to design the objective lens 
8 as a birefringent lens. In this case, the separation In 
the detection path cannot be realized as easily as in the 
manner illustrated in Figure 1 . A recommended birefrin- 
gent material for the collimator lens 4 Is quartz, for ex- 



ample, whose refractive indices n^ = 1 .5533 and no = 
1 .5442 at a wavelength of about X « 700 nm, the wave- 
length region usually used for con-espondlng devices, 
enables focal point separation which is sufficient for the 

5 usual dimensions of the write/read head. 

[0017] The reflective layers 15, 16 of the polarizing 
prism-type beam splitter 14 are an^nged parallel to one 
another at a distance d. By suitable selection of the dis- 
tance d, an optical path length Is Inserted which enables 

10 the two focal points, which Impinge on the Information 
carrier layers 9 and 10 spaced apart from one another, 
to be imaged on the detector arrangement 17 in one 
plane. Assuming that the focal length of the focusing 
lens 12 Is 42 mm and that of the objective lens 8 Is 3.5 

15 mm, the resulting magnification factor is ti = 12, which, 
assuming that the distance between the information car- 
rier layers 9, 10 is S = 70 nm, results In a required thick- 
ness d of 



d= M_^«0.3 mm 



[0018] Figure 2 illustrates the detection path of a de- 

25 vice according to the invention, that is to say the region 
of Figure 1 which is represented below the cylindrical 
lens 13. After passing through the cylindrical lens 13, 
the partial beams 5 and 6 coming from the optical re- 
cording medium Impinge on a polarizing beam splitter 

30 cube 18, which has a reflective layer 16'. The partial 
beam 5, which Is polarized In the plane of the drawing, 
passes through this reflective layer 16' and Impinges on 
a sensor SV. The partial beam 6, which is polarized per- 
pendlculariy with respect thereto, is reflected by the re- 

35 flective layer 16 and directed onto the sensor SZ. The 
two sensors SI' and S2' are adjusted with respect to 
one another in the detection unit. In this exemplary em- 
bodiment, it is possible to dispense with a polarizing 
prism-type beam splitter having reflective layers ar- 

40 ranged at a distance d. 

[0019] Figure 3 shows part of a device according to 
the invention with a polarization direction-rotating ele- 
ment 20 in a three-dimensional Illustration. The laser di- 
ode 1 and the light beam 2 emitted by It can be dis- 

45 cerned. The polarization direction is specified by the in- 
dication of the polarization vector E|_ of the polarization 
direction-rotating element 20. In the birefringent collima- 
tor lens 4, the polarization direction for the ordinary 
beam is indicated by n^ and the polarization direction 

50 for the extraordinary beam is Indicated by n^. The cor- 
responding partial beams 5 and 6 are indicated in the 
further beam path. In the Illustration represented, the po- 
larization vector El is shown having been rotated 
through 45^ with respect to the preferred directions of 

55 the birefringent collimator lens 4 which are indicated by 
the endows n^ and n^. By rotating the polarization El of 
the light beam 2 with respect to the crystal axes n^ and 
ne of the collimator tens 4, the Intensity of the two colli- 
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mated, polarized partial beams 5, 6 can be adjusted in 
a continuously variable manner. The two intensities 
have the same magnitude at an angle of 45°. Particu- 
larly for writing to a writable information carrier layer 9 
and/or 10, it is practical to increase the intensity of the 
partial beam 5 and/or 6 used for writing in comparison 
with the respective other partial beams 6 and/or 5, for 
example in the ratio 80:20. 

[0020] Figure 4 shows part of a device according to 
the invention with two light sources in a first embodi- 
ment. Two separate laser diodes 1' and 1", which have 
a small lateral offset as well as an offset in the longitu- 
dinal direction, that is to say in the beam propagation 
direction, are provided In this case. This is illustrated in 
a greatly exaggerated manner in Figure 4. Furthermore, 
the laser diodes 1 ' and 1 " are aligned in such a way that 
the light beams 2' and 2" generated by them are polar- 
ized perpendicularly to one another. A conventional col- 
limator lens 4' is used in this case. The further beam 
path corresponds to that described In relation to Figure 
1 and in relation to Figure 2. With a suitable lateral offset, 
it may be possible to achieve greater splitting of the par- 
tial beams in the region of the detector arrangement 1 7, 
with the result that it is possible to provide a less elab- 
orate solution in this case. 

[0021] Figure 5 represents a second embodiment of 
a device according to the invention with two light sourc- 
es. In this case, too, use is made of two separate laser 
diodes 1', 1", whose light beams 2', 2" are combined by 
means of a semi-transparent reflective film 19 and are 
directed onto a conventional collimator lens 4*. The dis- 
tance x^ between the laser diode 1' and the semi-trans- 
parent reflective film 1 9 and the distance X2 between the 
laser diode 1" and the semi-transparent reflective film 
19 are selected to be different, thereby producing longi- 
tudinally displaced focal points for the two light beams 
2* and 2" , corresponding to the distance between the 
information earner layers 9 and 10. The advantage of 
this embodiment over that described in Figure 4 resides 
in the fact that the light beams 2' and 2" are not laterally 
offset with respect to one another, since both laser di- 
odes 1* and 1" can be arranged exactly in the optical 
axis. In this case, too, the further beam path con-e- 
sponds to that described in relation to Figure 1 and Fig- 
ure 2. 

[0022] Figure 6 represents the detector arrangement 

17 of a device according to the invention. The sensors 
and S2 on which partial beams 5 and 6, respectively, 
are imaged can be discerned. In the exemplary embod- 
iment, the sensor is divided into four quadrants con- 
sisting of the detector elements A, B, C, D. This division 
makes it possible to form a focusing signal FE in accord- 
ance with the astigmatism focus method. This is illus- 
trated in the right-hand part of Figure 6. FE results from 
the difference between the respective sum of two diag- 
onally arranged detector elements: FE = (A + C) - (B + 
D). Further detector elements E and F serve to obtain a 
tracking signal TE in accordance with the three-beam 



method. The light beam 2 is split by the phase grating 
3 into a zeroth-order primary beam and two +/- first-or- 
der secondary beams, which is not illustrated in the pre- 
vious figures for the sake of simplicity. In Figure 6. the 

5 light spots originating from these beams are indicated 
in each case as a circular spot on the detector elements. 
The zeroth-order primary beam falls onto the central ar- 
ea of the sensor and of the sensor S2, while the +/ 
first-order secondary beams of the partial beam 5 fall 

10 onto the detector elements E and F. Since no detector 
elements are provided for the +/- first-order secondary 
beams of the partial beam 6, the corresponding light 
spots are indicated by dashed lines. The tracking signal 
TE results from the difference between the signals emit- 

15 ted by the detector elements E and F. The partial beam 
6 falls onto the sensor S2, which consists of a single 
detector element G. The information signal of the partial 
beam 6 consequently corresponds to the output signal 
of the detector element G, and the information signal of 

20 the partial beam 5 con-esponds to the sum of the output 
signals of the detector elements A to D. This is likewise 
indicated in the right-part of Figure 6. The imaging, de- 
scribed here, of the two focal points, that on the infor- 
mation carrier layer 9 and that on the information can'ier 

25 layer 10, onto a single detector anrangement 17 is pos- 
sible due to the use of the polarizing prism-type beam 
splitter 14. It goes without saying that corresponding de- 
tector elements to those in the region of the sensor 1 
can also be arranged in the region of the sensor 2, if 

30 appropriate, in order to improve focusing and tracking. 
Furthermore, it is possible to use other focusing and 
tracking methods, the detector arrangement 17 having 
to be constnjcted in accordance with these methods. 
[0023] Figure 7 illustrates a detail of an optical record- 

35 ing medium according to the invention in the region of 
the information carrier layers 9 and 10. The arrange- 
ment of two information carrier layers makes it possible 
to accommodate about double the volume of data on 
the optical recording medium. A further increase in the 

40 storage capacity is produced if further information car- 
rier layers are arranged correspondingly. With the mul- 
tiple-focus optical arrangement according to the inven- 
tion, two of these information carrier layers can be read 
out simultaneously, since the distance between the focal 

45 points of the partial beams 5 and 6 corresponds AZ to 
the distance between the two infomnation carrier layers 
9 and 10. The information tracks of the information car- 
rier layers 9 and 10 in this case lie one above the other, 
with the result that not only are both partial beams 5 and 

50 6 focused simultaneously on a respective information 
carrier layer, but they can also simultaneously read us- 
able information items there. The information carrier lay- 
er 10 is semi-transparently reflective, with the result that 
the partial beam 5 can pass through it. An interesting 

55 application of the present invention is when the optical 
recording medium is a so-called ROM/RAM disk. In this 
case, for example, the information carrier layer 9 is a 
ROM layer. That is to say it contains only read Informa- 



EP 0 837 455 B1 



10 



tion items in a pre-embossed information tracic. The in- 
fonnation earner layer 1 0 is designed as a storage layer. 
This may be a phase change layer, a photorefractive lay- 
er, a magneto-optical layer or any other layer suitable 
for recording. However, the infonnation canier layer 10 
is constructed without a leader track which is usually 
present in the case of recording layers. An optical re- 
cording medium of this type Is read firom and written to 
using a double-focus system, i.e. the device according 
to the invention as explained above, for example. This 
has the advantage that the information track and/or a 
leader track of the information carrier layer 9 can be 
used for focusing, tracking, disk control and the ad- 
dressing of the areas of the information carrier layers 9, 
1 0. During the writing operation in the information carrier 
layer 10, a data track is automatically written in exactly 
above the track of the information carrier layer 9. Since 
the Information carrier layer is a planar, uniform area 
without a leader track or additional addressing informa- 
tion Items, the signal-to-noise ratio that can be achieved 
is higher, since an additional noise signal due to any 
roughness of the edges of a leader track or from ad- 
dressing bits are [sic] not produced. Moreover, the entire 
storage capacity of the infomiation carrier layer can be 
utilized for data storage, since it is not necessary for any 
address or servo information items, such as, for exam- 
ple, for tracking, to be located on the information carier 
layer 10. Using the method, described in relation to Fig- 
ure 3, for rotating the polarization direction with respect 
to the crystal axis of the birefringent collimator lens 4, it 
is possible con^espondingly to adjust the light intensity 
for writing on the information carrier layer 10. For exam- 
ple, the intensity of the partial beam 5 reading on the 
infomiation earner layer 9 may be about 10% of the total 
power of the laser diode 1 , and the intensity of the partial 
beam 6 used for writing on the information carrier layer 
10 may accordingly be about 90% of the said power. 



Claims 

1. Device for reading from or writing to an optical re- 
cording medium which has at least two information 
carrier layers (9, 10) spaced apart in the depth di- 
rection of the medium from one another so that the 
layers can be simultaneously accessed, having a 
light source (1, V, 1"), an optical unit and a detection 
unit, characterized in that a partial beam generat- 
ing element (4, 1', 1", 19) Is present, which emits 
two partial beams (5, 6, Z, 2") which differ in terms 
of polarization direction and propagation behaviour, 
thus having a focal point of a first polarized beam 
(5,2*) on one of the layers (9, 10) and a focal point 
of a second polarized beam (6,2") on another of the 
layers (9,10) simultaneously to provide simultane- 
ous access to both layers (9,10). 

2. Device according to Claim 1 , characterized in that 



the partial beam generating element is a birefrin- 
gent lens (4). 

3. Device according to either of Claims 1 and 2, char- 
5 acterized in that a variable polarization direction- 
rotating element (20) is arranged in the beam path 
upstream of the partial beam generating element 
(4). 

10 4. Device according to Claim 1 , characterized in that 
the partial beam generating element Is an an^ange- 
ment of two light sources (V, 1") which emit polar- 
ized light and are at different distances from the op- 
tical unit. 

15 

5. Device according to Claim 4, characterized in that 
the light sources (1', 1") are integrated on a single 
carrier element. 

20 6. Device according to one of Claims 1 to 5, charac- 
terized in that the detection unit has a birefringent 
prism-type beam splitter (14). 

7. Device according to Claim 6, characterized in that 
25 the detection unit has a detector arrangement (1 7), 

in which a plurality of detector elements (A, B, C, D, 
E, F, G) are arranged in one plane. 

8. Device according to one of Claims 1 to 5, charac- 
30 terized in that the detection unit has a polarization 

direction-dependent semi-transparent mirror (16*). 

9. Optical recording medium particuiariy for use in a 
device according to one of the preceding claims, 

35 characterized in that the optical recording medium 
has an information earner layer (9) with prerecorded 
Infomnation items, as well as an information carrier 
layer (10) which is spatially separate and spaced 
apart from the former layer, is suitable for recording 
40 infomiation items and has no corresponding prere- 
corded infomiation items. 



1. Gerdt zum Lesen oder Beschrelben eines opti- 
schen AufzeichnungstrSgers, welcher zumindest 
zwei in Richtung der Tiefe des Aufzeichnungstra- 
gers so vonelnander beabstandete Infomiationstrd- 

50 gerschichten (9, 10) aufweist, dali auf diese simul- 
tan zugegriffen werden kann, mit einer Lichtquelle 
(1 , V, 1"). einer Optik-Einheit und einer Detektions- 
einheit. dadurch gekennzeichnet, daft ein Teil- 
strahlerzeugungselement (4, 1', 1", 19)vorhanden 

55 ist, welches zwei Teilstrahien (5, 6, 2\ 2") abgibt, 
die sich in Polarisationsrichtung und Ausbreitungs- 
verhalten unterscheiden, soda& ein Fokuspunkt ei- 
nes ersten polarislerten Strahls (5, 2') auf einer In- 



fo 



15 



35 characterized 
hasaninforma 
infomiation itei 
layer (10) whh 
apart from the 
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formationstragerschlcht (9, 10) und ein Fokuspunkt 
eines zweiten polarisierten Strahls (6, 2") auf einer 
anderen der Informationstragerschlchten (9, 10) 
liegt. urn simuttanes Zugreifen auf beide Informati- 
onstrdgerschichten (9, 10) zu ermogiichen. 

2. Gerdt nach Anspruch 1 , dadurch gekennzeichnet, 
daB das Teilstrahlerzeugungselement eine doppel- 
brechende Linse (4) ist. 

3. GerSt nach einem der AnsprQche 1 oder 2, dadurch 
gekennzelchnet, daft im Strahlengang vor dem 
Teilstrahlerzeugungselement (4) ein variables pola- 
risationsrichtungsdrehendes Element (20) ange- 
ordnet ist. 

4. Gerdt nach Anspmch 1 , dadurch gekennzelchnet, 

daQ das Teilstrahlerzeugungselement eine Anord- 
nung zweler polarisiertes Licht abgebender, in un- 
terschiedlichem Abstand zur Optik-Elnheit befindli- 
cher Lichtquellen (V , 1") ist. 

5. Gerdt nach Anspruch 4; dadurch gekennzelchnet, 

daK die Lichtquellen (1 1 ") auf einem einzigen Trd- 
gerelement integriert sind. 

6. Gerat nach einem der Anspruche 1 bis 5, dadurch 
gekennzelchnet, daft die Detektionseinheit einen 
doppelbrechenden Prismenstrahlteller (14) auf- 
weist. 

7. Gerat nach Anspruch 6, dadurch gekennzelchnet, 
daft die Detektionseinheit eine Detektoranordnung 
(17) aufweist, In der mehrere Detektorelemente (A, 
B, C, D, E, F, G) in einer Ebene angeordnet sind. 

8. Ger3t nach einem der AnsprQche 1 bis 5, dadurch 
gekennzelchnet, daft die Detektionseinheit einen 
polarisationsrichtungsabhangigen halbdurchldssi- 
gen Spiegel (16') aufweist 

9. Optischer AufzeichnungstrSger insbesondere zur 
VenA^endung in einem Gerdt nach einem der vorher- 
gehenden Anspruche, dadurch gekennzelchnet, 
daft der optische Au^eichnungstrdger eine Infor- 
mationstrdgerschicht (9) mit vorab aufgezeichne- 
ten Informationen aufweist, sowie eine bezQgticher 
dieser Schlcht raumlich getrennte, zur Aufzeich- 
nung von Infbnnatlonen geeignete Infonmationstrd- 
gerschicht (10) ohne entsprechende vorab aufge- 
zeichnete Informationen. 



Revendlcatlons 

1. Appareil pour lire ou 6cnre sur un support d'enre- 
gistrement optique qui comporte au moins deux 
couches de transport dinformations (9, 10) espa- 



c6es I'une de Tautre dans le sens de la profondeur 
du support de sorte que les couches puissent etre 
simultan6ment acc^d^es, comportant une source 
lumineuse (1 , 1\ 1"), une unit6 optique et une unit6 

5 de detection, caractdrisd en ce qu'un 6l6ment de 
generation de faisceaux partiels (4, 1', 1". 19) est 
present, lequel 6met deux faisceaux partiels (5, 6, 
2\ 2") qui different en termes de sens de polarisa- 
tion et de comportement de propagation, ayant ain- 

10 si un point focal d'un premier faisceau polaris6 (5, 
2*) sur l*une des couches (9, 10) et un point focal 
d'un second faisceau polarise (6, 2") sur une autre 
des couches (9. 10) simultan6ment pour foumir un 
acc6s simultan^ aux deux couches (9, 10) . 

15 

2. Appareil seion ia revendication 1 , caract6ris6 en 
ce que I'^ldment de generation de faisceaux par- 
tiels est une lentille birefringente (4). 

20 3. Appareil seion i'une des revendlcatlons 1 et 2, ca- 
racterlse en ce qu'un element de rotation du sens 
de polarisation variable (20) est agence dans le 
chemin du faisceau en amont de i'eiement de ge- 
neration de faisceaux partiels (4). 

25 

4. Appareil seion la revendication 1, caracterise en 
ce que I'eiement de generation de faisceaux par- 
tiels est un agencement de deux sources iumineu- 
ses (1*. 1") qui emettent une lumiere polarlsee et se 

30 trouvent e des distances differentes de I'unlte opti- 
que. 

5. Appareil seion la revendication 4, caracterise en 
ce que les sources lumineuses (1', 1") sont inte- 

35 grees sur un seul element porteur. 

6. Appareil seion I'une des revendlcatlons 1 e 5, ca- 
racterise en ce que I'unite de detection comporte 
un separateur de faisceau birefringent de type pris- 

40 me (14). 

7. Appareil seion la revendication 6, caracterise en 
ce que I'unite de detection comporte un agence- 
ment de detecteur (17), dans lequel une pluralite 

45 d'eiements detecteurs (A, B, C, D, E, F, G) sont 
agences dans un seul plan. 

8. Appareil seion I'une des revendlcatlons 1 e 5, ca- 
racterise en ce que I'unite de detection comporte 

50 un miroir semi-transparent dependant du sens de 
polarisation (16' ) . 

9. Support d'enregistrement optique particulierement 
destine e etre utilise dans un appareil seion I'une 

55 des revendlcatlons precedentes, caracterise en ce 
que le support d'enregistrement optique comporte 
une couche de transport d'informations (9) compre- 
nant des elements d'lnfomnatlons pre-enregistres, 
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ainsi qu'une couche de transport d'informations 
(10) qui est spatialement sdpar^e et espac6e de la 
couche pr^c^dente, et qui est appropri^e pour en- 
registrer des 6l6ments d'informations et qui ne com- 
porte pas d*6l6ments d'informations pr6-enregls- ^ 
tr^s correspondents. 



55 
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